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(54) HUMIDIFYING DEVICE FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain miniaturization of a 
humidifying device for fuel cells. 

SOLUTION: Hydrogen humidifying modules 30A and 30B are 
arranged in a position being vertically separated, to a front 
side of a humidifier unit 20. and, to a back side, air 
humidifying modules 30C and 30D are arranged in a position 
being vertically separated, and, the air humidifying module 
30E is arranged in the central part surrounded by these 
humidifying modules 30A, 30B, 30C, and 30D. All of the 
humidifying modules 30A to 30E is arranged in parallel on its 
axis line direction mutually, and only the hydrogen 
humidifying module 30A is arranged in a shifted position to 
left side on the axis line direction (longer direction) to the 
other humidifying modules 30B to 30E. An air off-gas 
exhaust pipe 43 of the air humidifying modules 30C to 30E 
is arranged in the space formed with the shifted position. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the humidification equipment for fuel cells which humidifies respectively 
the two poles of two or more preparations and said fuel cell for the humidification 
module which is made to move moisture between the reactant gas supplied to a fuel 
cell, and the exhaust gas discharged from said fuel cell, and humidifies said distributed 
gas While arranging the longitudinal direction in parallel mutually, said two or more 
humidification modules of all From other humidification modules, shift a location to 
said longitudinal direction and some humidification modules of said two or more 
humidification modules are arranged to it. Humidification equipment for fuel cells 
characterized by having made said some of humidification modules adjoin, and 
preparing, making the space formed of this gap, and a part of path where said reactant 
gas or said exhaust gas circulates cross at right angles with said longitudinal direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification equipment for fuel 

cells of the water transparency mold using a hollow fiber. 

[0002] 

[Description of the Prior Art] There are some which carried out the laminating of the 
electrode layer structure which equipped the both sides of the solid-state 
polyelectrolyte film with the anode electrode and the cathode electrode, and the 
separator which supports the electrode layer structure from both sides while forming 
the gas passageway for supplying reactant gas to the both sides of this electrode 
layer structure, respectively, and constituted it in the fuel cell carried in a fuel cell 
powered vehicle etc. 

[0003] In this fuel cell, hydrogen gas is supplied to an anode electrode as reactant gas 
for fuels, oxygen or air is supplied to a cathode electrode as reactant gas for oxidizers, 
and the chemical energy concerning the oxidation reduction reaction of these gas is 
extracted as direct electrical energy. That is, hydrogen gas ionizes by the anode side 
and it moves in the inside of a solid-state polyelectrolyte, and an electron can move 
to a cathode side through an external load, and can take out now the electrical energy 
by a series of electrochemical reaction which reacts with oxygen and generates water. 
[0004] By the way, if it is in this fuel cell and the solid-state polyelectrolyte film dries, 
ionic conductivity will fall and an energy conversion efficiency will fall. Therefore, in 
order to maintain good ionic conduction, it is necessary to supply moisture to the 
individual polyelectrolyte film. For this reason, the reactant gas for fuels and the 
reactant gas for oxidizers are humidified and supplied, moisture is supplied to the 
solid-state polyelectrolyte film, and the humidification equipment which maintains a 
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good reaction is formed in this kind of fuel cell. 

[0005] As this kind of humidification equipment, the humidification equipment of the 
water transparency mold equipped with the hollow fiber which permits transparency of 
a steam in the direction of thickness is known, for example as indicated by 
JP t 8-273687,A. Drawing 8 is the fuel cell structure-of-a-system Fig. equipped with 
conventional humidification equipment. The open air as reactant gas for oxidizing 
agents is pressurized by the supercharger 81, is supplied to cathode side 
humidification equipment 80A through the piping 82 for oxidizing agent reactant gas, is 
humidified in cathode side humidification equipment 80A, and is supplied to the 
cathode electrode of a fuel cell (henceforth FC stack) 83. And after the oxygen in the 
air supplied to the cathode electrode is used as an oxidizer, it is exhausted from the 
FC stack 83 as off-gas. From the FC stack 83, it is sent to cathode side humidification 
equipment 80A through the piping 84 for off-gas, and in cathode side humidification 
equipment 80A, the steam in off-gas wins popularity to the reactant gas for oxidizers, 
and is passed to it, and the off-gas containing the moisture generated in the reaction 
time in the FC stack 83 is exhausted after that. 

[0006] Moreover, the hydrogen gas as reactant gas for fuels is supplied to anode side 
humidification equipment 80B through the gas piping 85 for fuel supply, is humidified in 
anode side humidification equipment 80B, and is supplied to the anode electrode of 
the FC stack 83. And some hydrogen gas supplied to the anode electrode is used as a 
fuel, and an oxidation reduction reaction is presented with it. After a reaction is 
presented with the part, hydrogen gas serves as off^gas and is discharged from the 
FC stack 83. 

[0007] By the way, the solid-state polyelectrolyte film has the property to make a 
steam penetrate from a side with high moisture concentration to a low side bordering 
on the solid-state polyelectrolyte film according to the ion hydration effectiveness. 
Although moisture concentration becomes high rather than the off-gas which flows an 
anode electrode side since the moisture generated in reaction time is included, the 
moisture in the off-gas which flows a cathode electrode side according to said ion 
hydration effectiveness serves as a steam, and the off-gas which flows a cathode 
electrode side as mentioned above penetrates the solid-state polyelectrolyte film, and 
diffuses it in the off-gas which flows an anode electrode side. Therefore, moisture is 
contained also in the off-gas by the side of an anode electrode. Thus, from the FC 
stack 83, it is sent to anode side humidification equipment 80B through the piping 86 
for off-gas, and in anode side humidification equipment 80B, the steam in off-gas wins 
popularity to the reactant gas for fuels, and is passed to it, and the off-gas by the side 
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of the anode electrode containing moisture is exhausted after that. 
[0008] Here, the humidification module which is the main configuration of cathode side 
humidification equipment 80A and anode side humidification equipment 80B is 
explained with reference to drawing 7 . What bundled the hollow fiber 32 of the 
porosity of the shape of much tube which consists of steam transparency film (water 
transparency film) is contained inside the cylinder-like housing 31, and, as for the 
humidification module 30, the batch member 33 which governs the both ends of a 
hollow fiber 32 combines airtightly the outside surfaces of a hollow fiber 32, and the 
outside surface of a hollow fiber 32 and the inner skin of housing 31. The end side of 
housing 31 is connected with the inlet-port head 34, and the other end side is 
connected with the outlet head 35. Moreover, it is the periphery section of housing 31, 
gas inlet hole 36a and gas outlet hole 36b are prepared inside both the batch member 
33, and gas inlet hole 36a and gas outlet hole 36b are open for free passage to the 
internal annular path of inlet-port annular covering 37a prepared along with the 
peripheral face of housing 31, respectively, and outlet annular covering 37b. 
[0009] And by this humidification module 30, reactant gas is supplied to the internal 
annular path of inlet-port annular covering 37a. It is introduced in housing 31 from gas 
inlet hole 36a, and flows out of gas outlet hole 36b into the internal annular path of 
outlet annular covering 37b through between the hollow fibers 32 in housing 31. On 
the other hand, off^gas is supplied to the inlet-port head 34, is supplied to housing 31 
from the inlet-port head 34, goes into the centrum of a hollow fiber 32, and flows out 
of the other end side of housing 31 into the outlet head 35 through this centrum. Thus, 
when circulating reactant gas and off^gas, through a hollow fiber 32, the moisture in 
off-gas wins popularity to reactant gas, and is passed to it, and, thereby, reactant gas 
is humidified. In addition, although reactant gas may be passed for off^gas between a 
sink and a hollow fiber 32 to the centrum of a hollow fiber 32 as a direction using the 
humidification module 30, even if such, the moisture in off-gas can be delivered and 
humidified to reactant gas through a hollow fiber 32. 

[0010] Cathode side humidification equipment 80A or anode side humidification 
equipment 80B may be equipped with two or more humidification modules 30. 
Moreover, in that case The inlet-port head 34 of each humidification module 30 is 
made to open a reactant gas supply base tube for free passage. Make the outlet head 
35 of each humidification module 30 open a reactant gas discharge base tube for free 
passage, inlet-port annular covering 37a of each humidification module 30 is made to 
open an off-gas supply base tube for free passage, and outlet annular covering 37b of 
each humidification module 30 is made to open an off-gas discharge base tube for free 



4/13 



JP2002-U7882A 



passage. 
[0011] 

[Problem(s) to be Solved by the Invention] Although unitization of cathode side 
humidification equipment 80A and the anode side humidification equipment 80B was 
carried out separately, respectively and they were prepared conventionally, now, there 
was a problem that an installation tooth space became large. The view of attaining 
contraction-ization of an installation tooth space is by packing both the humidification 
equipments 80A and 80B into one unit to cope with this. In this case, it is common to 
think that the objects for cathode side humidification and all the humidification 
modules 30 for anode side humidification are arranged so that that longitudinal 
direction may become parallel mutually, and the end face of the inlet-port head 34 of 
all the humidification modules 30 and the outlet head 35 will be arranged with the 
same field, and will be arranged. 

[0012] By the way, when it is necessary to connect four paths, the path for reactant 
gas supply, the path for reactant gas discharge, the path for off-gas supply, and the 
path for off-gas discharge, to the humidification module 30 and 1 unitization of the 
humidification module 30 for cathode side humidification and the humidification 
module 30 for anode side humidification is carried out, it is necessary to connect the 
eight double paths to a unit. 

[0013] However, it has arranged so that the end face of the heads 34 and 35 of all the 
humidification modules 30 may be arranged as mentioned above, and when it was 
going to arrange some paths of said eight paths on the same field in the direction 
which intersects perpendicularly with the longitudinal direction of the humidification 
module 30 on the end-face outside of the humidification module 30, there was a case 
where paths interfered and it did not work. Therefore, when not working in this way, it 
must stop must shift and arrange the path to the longitudinal direction of the 
humidification module 30, but when it was made such, the die length in alignment with 
the longitudinal direction of the humidification module in the whole unit including a 
path became long, and the problem that it could not form in a compact arose. Then, 
this invention offers the humidification equipment for fuel cells which can carry out 1 
unitization of the humidification module for cathode side humidification, and the 
humidification module for anode side humidification to a compact. 
[0014] 

[Means for Solving the Problem] The reactant gas with which this invention is supplied 
to a fuel cell (for example, FC stack 6 in the gestalt of operation mentioned later) in 
order to solve the above-mentioned technical problem The exhaust gas discharged 
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from said fuel cell (For example, air and hydrogen gas in a gestalt of the operation 
mentioned later) The humidification module which is made to move moisture between 
for example, (the air off-gas and hydrogen off-gas) in the gestalt of operation 
mentioned later, and humidifies said distributed gas In the humidification equipment 
for fuel cells (for example, humidifier unit 20 in the gestalt of operation mentioned 
later) which humidifies respectively the two poles of two or more preparations and 
said fuel cell for (for example, the humidification modules 30A-30E in the gestalt of 
operation mentioned later) While arranging the longitudinal direction in parallel 
mutually, said two or more humidification modules of all Some humidification modules 
of said two or more humidification modules (For example, hydrogen humidification 
module 30A in the gestalt of operation mentioned later) Other humidification modules 
A location is shifted and arranged to said longitudinal direction from for example, 
(hydrogen humidification module 30B in the gestalt of operation mentioned later and 
the air humidification modules 30C-30E). A part of path where said reactant gas or 
said exhaust gas circulates to the space (for example, space S in the gestalt of 
operation mentioned later) formed of this gap It is characterized by having made said 
some of humidification modules acljoin, and preparing, making said longitudinal 
direction and the (for example, air off-gas exhaust pipe 43 in the gestalt of operation 
mentioned later) cross at right angles. Thus, with constituting, die length which meets 
in the direction of an axis of the humidification module in the humidification equipment 
for fuel cells can be shortened. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the 
humidification equipment for fuel cells concerning this invention is explained with 
reference to the drawing of drawing 6 from drawing 1 . In addition, the gestalt of this 
operation is the mode applied to the humidification equipment for fuel cells carried in a 
fuel cell powered vehicle. With reference to introduction and drawing 1 , the fuel cell 
system whole configuration equipped with the humidification equipment for fuel cells 
is explained. After the hydrogen gas as reactant gas for fuels supplied from the 
hydrogen storage tank 1 is supplied to the humidifier unit (humidification equipment 
for fuel cells) 20 through the hydrogen supply pipe 2, an ejector 3, and the hydrogen 
supply pipe 4 and is humidified in the humidifier unit 20, it is supplied to the anode 
electrode of a fuel cell (henceforth FC stack) 6 through the hydrogen supply pipe 5. 
[0016] And a part of hydrogen supplied to the anode electrode is used as a fuel, and 
an oxidation reduction reaction is presented with it. After hydrogen gas serves as 
off-gas (henceforth hydrogen off-gas), is discharged from the FC stack 6, after a 
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reaction is presented with the part, it is supplied to the humidifier unit 20 through the 
hydrogen off-gas exhaust pipe 7 and humidifies said hydrogen in the humidifier unit 20, 
it flows into the hydrogen off-gas exhaust pipe 8. While being able to supply the 
hydrogen off-gas discharged by the hydrogen off^gas exhaust pipe 8 to an ejector 3 
through the hydrogen off-gas return pipe 9, exhaust air of it is attained through the 
exhaust valve 1 0. With the negative pressure produced from the hydrogen supply pipe 
2 by the flow of the hydrogen gas supplied to the ejector 3, an ejector 3 attracts the 
hydrogen off-gas introduced from the hydrogen off-gas return pipe 9, and supplies 
hydrogen gas and the mixed gas of hydrogen off^gas to the humidifier unit 20. 
[0017] After the air as reactant gas for oxidizing agents is pressurized by the 
supercharger 1 1, is supplied to the humidifier unit 20 through the air supply tubing 12 
and is humidified in the humidifier unit 20, it is supplied to the cathode electrode of the 
FC stack 6 through the air supply tubing 13. And after the air after the oxygen in the 
air supplied to the cathode electrode was used as an oxidizer serves as off-gas 
(henceforth air off-gas), is discharged from the FC stack 6, is supplied to the 
humidifier unit 20 through the air off-gas exhaust pipe 14 and humidifies said air in the 
humidifier unit 20, it is discharged by the air off-gas exhaust pipe 15, and is exhausted 
through a pressure control valve 1 6. In addition, a pressure control valve 1 6 is a valve 
which adjusts the internal pressure in the FC stack 6. 

[0018] Next, the humidifier unit 20 is explained with reference to the drawing of 
drawing 6 from drawing 2 . The humidifier unit 20 carried out 1 unitization of the 
humidification module for humidifying the humidification module and air for humidifying 
hydrogen gas to one place collectively, and is equipped with two hydrogen 
humidification modules 30A and 30B for hydrogen humidification, and three air 
humidification modules 30C, 30D, and 30E for air humidification. Since the 
humidification modules 30A-30E are the same as the conventional humidification 
module which is making the shape of this dimension and isomorphism, and the same 
structure altogether, and is shown in drawing 7 about the structure, the explanation 
shall be omitted and drawing 7 shall be used in the following explanation. 
[0019] Drawing 2 is the perspective view as which the top view of the humidifier unit 
20 and drawing 3 looked at this front view, and drawing 4 looked at the humidifier unit 
20 from the method slant of the left rear. Hereafter, on account of explanation, when it 
is only called left-hand side (or left), the left-hand side (or left) in the humidifier unit 
20 shall be said, and space left-hand side (or left) shall be pointed out in drawing 2 and 
drawing 3 . Moreover, when it is only called right-hand side (or method of the right), 
the right-hand side (or method of the right) in the humidifier unit 20 shall be said, and 
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space right-hand side (or method of the right) shall be pointed out in drawing 2 and 
drawing 3 . 

[0020] The humidification modules 30A-30E make parallel mutually the direction of an 
axial center of housing 31 (longitudinal direction), and are arranged, and the 
humidification modules 30A-30E all locate the inlet-port head 34 in right-hand side, 
and are locating the outlet head 35 in left-hand side. And the hydrogen humidification 
modules 30A and 30B estrange up and down, and are arranged at the 
transverse-plane side of the humidifier unit 20, the air humidification modules 30C and 
30D estrange up and down, and are arranged at the tooth-back side, and air 
humidification module 30E which remains in the center section surrounded by these 
humidification modules 30A, 30B, 30C, and 30D is arranged. If it has another way of 
speaking, hydrogen humidification module 30A is arranged before [ upper case ] the 
humidifier unit 20, air humidification module 30C is arranged at an upper case back 
side, hydrogen humidification module 30B is arranged in loweiHaerth this side, air 
humidification module 30D is arranged at a lower-berth back side, and one air 
humidification module 30E which remains among the humidification modules 30A-30D 
is arranged. 

[0021] Furthermore, other four humidification modules except hydrogen humidification 
module 30A, i.e., hydrogen humidification module 30B and the air humidification 
modules 30C, 30D, and 30E, make flat-tapped the end face of those inlet-port heads 
34, and they are arranged, and only hydrogen humidification module 30A shifts the 
inlet-port head 34 on the left of the inlet-port head 34 of other humidification 
modules 30B-30E, and they are arranged. If it puts in another way, to other 
humidification modules 30B-30E, only hydrogen humidification module 30A shifts a 
location to the direction (longitudinal direction) left of an axis, and is arranged at it. 
[0022] Drawing 5 is the assembly perspective view of the air humidification modules 
30C-30E seen from the same direction as drawing 4 . Said air supply tubing 1 2 is 
connected to the air supply tubing 41 prolonged at a level with a left along the 
direction of an axis of the air humidification modules 30C-30E. Said air supply tubing 
13 is connected to the air supply tubing 42 which is arranged at the transverse-plane 
lower left, intersects perpendicularly to the direction of an axis of the air 
humidification modules 30C-30E, and is prolonged to the front. Said air off-gas 
exhaust pipe 14 is connected to the air off-gas exhaust pipe 43 which is arranged at 
the transverse-plane upper right, intersects perpendicularly to the direction of an axis 
of the air humidification modules 30C-30E, and is prolonged to the front. Said air 
off-gas exhaust pipe 1 5 is connected to the air off-gas exhaust pipe 44 prolonged at a 
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level with a left along the direction of an axis of the air humidification modules 
30O30E. 

[0023] In the air humidification modules 30C-30E Each inlet-port head 34 is opened 
for free passage on the same side, and the inlet-port head block 45 is constituted. 
Each outlet head 35 is opened for free passage on the same side, and the outlet head 
block 46 is constituted. Each inlet-port annular covering 37a is opened for free 
passage on the same field, the inlet-port annular covering block 47 is constituted, 
each outlet annular covering 37b is opened for free passage on the same field, and the 
outlet annular covering block 48 is constituted. 

[0024] The air supply tubing 41 is located in the same height as the medial axis of air 
humidification module 30E, and is arranged behind air humidification module 30E, and 
the tip of this air supply tubing 41 is open for free passage to the inlet-port annular 
covering block 47. Moreover, the air off-gas exhaust pipe 44 is locating that shaft 
center on the shaft center of air humidification module 30E, and the same axle, and 
the tip of this air off^gas exhaust pipe 44 is opening it for free passage to the outlet 
head block 46. The air off^gas exhaust pipe 43 is located flat-tapped with the 
inlet-port head block 45, and the tip of this air off^gas exhaust pipe 43 is opening it for 
free passage to the inlet-port head block 45 while it locates that shaft center in the 
same height as the shaft center of air humidification module 30C. 
[0025] Moreover, the outlet annular covering block 48 is open for free passage to the 
air off^gas exhaust pipe 49 horizontally prolonged in the tooth-back side of the 
humidifier unit 20 in the same height as the shaft center of air humidification module 
30E. After the air off-gas exhaust pipe 49 is prolonged toward the left of the 
humidifier unit 20, In the outlet head block 46 and the location in which it does not 
interfere, it bends caudad, it bends in the direction of this side of the humidifier unit 20 
in the air supply tubing 41 and the air off-gas exhaust pipe 44, and the location in 
which it does not interfere further, and connects with the air supply tubing 42. the air 
supply tubing 42 — the outlet head block 46 — it passes along **** immediately. 
[0026] Drawing 6 is the assembly perspective view of the hydrogen humidification 
modules 30A and 30B which looked at the humidifier unit 20 from front left slant. Said 
hydrogen supply pipe 4 is connected to the hydrogen supply pipe 50 prolonged at a 
level with a left along the direction of an axis of the hydrogen humidification modules 
30A and 30B. Said hydrogen supply pipe 5 is connected to the hydrogen supply pipe 
51 which is arranged at the transverse-plane lower right, intersects perpendicularly to 
the direction of an axis of the hydrogen humidification modules 30A and 30B, and is 
prolonged to the front. Said hydrogen off-gas exhaust pipe 7 is connected to the 
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hydrogen off-gas exhaust pipe 52 which is arranged at the transverse-plane upper left, 
intersects perpendicularly to the direction of an axis of the hydrogen humidification 
modules 30A and 30B, and is prolonged to the front. Said hydrogen off^gas exhaust 
pipe 8 is connected to the hydrogen off^gas exhaust pipe 53 prolonged at a level with 
a left along the direction of an axis of the hydrogen humidification modules 30A and 
30B. 

[0027] By the way, since hydrogen humidification module 30A is shifted and arranged 
rather than hydrogen humidification module 30B at the left as mentioned above, 
inlet-port head 34 comrades, outlet head 35 comrades, inlet-port annular covering 
37a, and outlet annular covering 37b cannot be connected on the same field, 
respectively. Therefore, from each outlet head 35 of the hydrogen humidification 
modules 30A and 30B, the outlet pipe 54 has extended to the direction left of an axis, 
it is connected by the interconnecting tube 55 to which both the outlet pipes 54 and 
54 extend in the vertical direction, said hydrogen supply pipe 53 is connected in the 
center of abbreviation of an- interconnecting tube 55, and it is open for free passage. 
Moreover, each inlet-port annular covering 37a of the hydrogen humidification 
modules 30A and 30B is connected with the tooth-back side of the hydrogen 
humidification modules 30A and 30B in the center of the height direction abbreviation 
of both the humidification modules 30A and 30B, and the tip of the hydrogen supply 
pipe 50 is connected to this connection section 56, and it is open for free passage. 
[0028] Each [ furthermore, / of the hydrogen humidification modules 30A and 30B / 
inlet-port head 34 ] It connects with the transverse-plane side of the hydrogen 
humidification modules 30A and 30B in the center of the height direction abbreviation 
of both the humidification modules 30A and 30B. The right end of the hydrogen 
off-gas exhaust pipe 58 horizontally prolonged in the transverse-plane side of the 
hydrogen humidification modules 30A and 30B is connected to this connection section 
57. The left end of this hydrogen off^gas exhaust pipe 58 bends to this side slanting 
upper part of the humidifier unit 20 in just under the outlet head 35 of hydrogen 
humidification module 30A, and is connected to the hydrogen off-gas exhaust pipe 52. 
And each outlet annular covering 37b of the hydrogen humidification modules 30A and 
30B It connects with the transverse-plane side of the hydrogen humidification 
modules 30A and 30B in the center of the height direction abbreviation of both the 
humidification modules 30A and 30B. This connection section 59 is horizontally 
prolonged in the method of the right, and it turns at it in this side slanting lower part of 
the humidifier unit 20 in the location which becomes almost flat-tapped with the 
inlet-port head 34 of hydrogen humidification module 30B, and it is connected to the 
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hydrogen supply pipe 51. 

[0029] this humidifier unit 20 shows the air supply tubing 42 of the outlet head block 
46 of the air humidification modules 30C-30E which passes along **** immediately to 
drawing 3 like the above-mentioned — as — the outlet head 35 of air humidification 
module 30B — it passes along **** immediately. This depends air humidification 
module 30B on having arranged in the air humidification modules 30C-30E and the 
direction of axis same location. Moreover, as shown in drawing 3 and drawing 4 , the air 
supply tubing 42 is running along the hydrogen supply pipe 50 bottom while inserting in 
between the outlet pipes 54 and 54 of the air humidification modules 30A and 30B, and 
it is arranged so that it may not interfere with these. 

[0030] As shown in drawing 3 , in the left-hand side of the humidifier unit 20, the 
hydrogen off-gas exhaust pipe 52 and the air supply tubing 42 are arranged up and 
down together with the same vertical plane top. Thus, even if it arranges, in order to 
make it the air supply tubing 42 and the hydrogen off-gas exhaust pipe 52 not 
interfere, the left end of the hydrogen off-gas exhaust pipe 58 which stands in a row in 
the hydrogen off-gas exhaust pipe 52 is bent to this side slanting upper part of the 
humidifier unit 20 like the above-mentioned. 

[0031] on the other hand, the air off-gas exhaust pipe 43 is shown in drawing 3 and 
drawing 4 — as — the inlet-port head 34 of hydrogen humidification module 30A — it 
passes along a right flank immediately and humidification module 30A is made to adjoin 
That is, the air off^gas exhaust pipe 43 has inserted in the space S formed by having 
shifted and arranged hydrogen humidification module 30A to the direction (longitudinal 
direction) left of an axis to other humidification modules 30B-30E (the gestalt of this 
operation especially air humidification modules 30C-30E). Conversely, if said, only the 
lower limit required to let the air ofl^gas exhaust pipe 43 pass will have shifted and 
arranged hydrogen humidification module 30A to the direction left of an axis to other 
humidification modules 30B-30E. 

[0032] And in the right-hand side of the humidifier unit 20, the air off^gas exhaust pipe 
43 and the hydrogen supply pipe 51 are arranged up and down together with the same 
vertical plane top. Thus, even if it arranges, in order to make it the air off-gas exhaust 
pipe 43 and the hydrogen supply pipe 51 not interfere, the right end of the connection 
section 59 which connects the outlet annular coverings 37b and 37b of hydrogen 
humidification module 30A and B is bent in this side slanting lower part of the 
humidifier unit 20 like the above-mentioned. 

[0033] Thus, it sets to the constituted humidifier unit 20. Since the air off-gas 
exhaust pipe 43 is arranged to the space S formed by having shifted and arranged 
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hydrogen humidification module 30A to the direction left of an axis to other 
humidification modules 30B-30E Direction die-length of axis L (refer to drawing 2 ) 
from the left-hand side end face of the hydrogen off-gas exhaust pipe 52 and the air 
supply tubing 42 to the right-hand side end face of the air off-gas exhaust pipe 43 and 
the hydrogen supply pipe 51 can be shortened. The humidifier unit 20 which comes to 
put together the hydrogen humidification modules 30A and 30B and the air 
humidification modules 30C-30E can be miniaturized. As for this, in the car [ of a fuel 
cell powered vehicle ] etc. is effective in especially installing in the small location of a 
loading tooth space. 

[0034] When hydrogen humidification module 30B and the air humidification modules 
30C-30E, and the direction location of an axis have similarly been arranged for 
hydrogen humidification module 30A, in order to avoid interference with the air off-gas 
exhaust pipe 43 and the inlet-port head 34 of hydrogen humidification module 30A, the 
air off~gas exhaust pipe 43 must be further shifted on right-hand side rather than the 
location in drawing 3 , and only the part cannot but enlarge said L dimension. 
Therefore, the direction of the humidifier unit 20 of the gestalt of this operation can 
shorten L dimension, and it can be said that the humidifier unit 20 is miniaturizable. 
[0035] In addition, this invention is not restricted to the gestalt of operation 
mentioned above. For example, as long as the number of humidification modules has 
more than one, it may not be restricted to five, it may be four or less, or may be six or 
more. 
[0036] 

[Effect of the Invention] Since die length which meets in the direction of an axis of the 
humidification module in the humidification equipment for fuel cells can be shortened 
according to invention indicated to claim 1 as explained above, the humidification 
equipment for fuel cells can be used as a compact. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration Fig. of the fuel cell equipped with the 

humidification equipment for fuel cells concerning this invention. 

[Drawing 2] It is the top view of the humidifier unit in the gestalt of said operation. 

[Drawing 3] It is the front view of said humidifier unit. 

[Drawing 4] It is the perspective view of said humidifier unit. 

[Drawing 5] It is the perspective view of the path which is open for free passage to the 
air humidification module and this in said humidifier unit. 

[Drawing 6] It is the perspective view of the path which is open for free passage to the 

hydrogen humidification module and this in said humidifier unit. 

[Drawing 7] It is the sectional view of a humidification module. 

[Drawing 8] It is the system configuration Fig. of the fuel cell equipped with the 

conventional humidification equipment for fuel cells. 

[Description of Notations] 

6 ... FC stack (fuel cell) 

20 ... Humidifier unit (humidification equipment for fuel cells) 

30A ... Hydrogen humidification module (some humidification modules) 

30B ... Hydrogen humidification module (other humidification modules) 

30C-30E ... Air humidification module (other humidification modules) 

43 ... Air off-gas exhaust pipe (a part of path) 

S ... Space 
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